. Bovine heart, external view. Note the neoplastic mass (arrow) located at the right atrioventricular junction. in 10% neutral buffered formalin and processed for light microscopy, electron microscopy, and immunohistochemistry. For light microscopy, 6-µm sections of paraffin-embedded tumor and liver were stained with hematoxylin and eosin (HE), Masson's trichrome, phosphotungistic acid-hematoxylin, Gomori's reticulum, Fontana-Masson, and Pascual's argyrophil stain. 2 For immunohistochemistry, 4-µm sections of paraffin-embedded neoplastic tissue were stained for carcinoembryonic antigen, chromogranin, desmin, glial fibrillary acid protein, keratin, neurofilaments, neuron-specific enolase (NSE), S-100 protein, and vimentin. The im- munohistochemical staining was performed with commercially available mouse monoclonal antibodies against the desired antigens. a The attachment of monoclonal antibody was detected using biotinylated goat anti-mouse antibody in a biotin-streptavidin immunoperoxidase staining system. b The chromogen was diaminobenzidene tetrahydrochloride, and the counterstain was Harris hematoxylin. For electron microscopy, 1-2-mm blocks of neoplastic tissue were postfixed in 4% glutaraldehyde followed by 2% osmium tetroxide, dehydrated in alcohols, embedded, sectioned, stained with lead citrate and uranyl acetate, and examined with an electron microscope.
Microscopic examination revealed a circumscribed and poorly encapsulated cellular mass with a distinct endocrine pattern. The tumor margins featured neoplastic cells infiltrating into the perilesional and adjacent myocardial tissues. The pattern was typified by lobules subdivided by branching trabeculae of connective tissue of varying thickness (Fig. 3) . The mass was further subdivided by reticulin and a fine fibrovascular stroma into an organoid pattern.
The tumor cells were cuboidal to polyhedral and had various amounts of fragmented granular eosinophilic cytoplasm with ill-defined cellular margins. The round to oval nuclei had fine granular clumped to marginated chromatin and contained single to multiple nucleoli. The mitotic activity was low. Other features included a few randomly scattered lym-phohistiocytic infiltrates, small areas of necrosis, hemorrhage, and cholesterol cleft formation.
The liver had marked centrilobular congestion with dilatation of the blood-filled hepatic sinusoids and atrophy of the hepatic cords. Other features included randomly scattered multifocal necrosis with concurrent lymphohistiocytic infiltration and hepatocellular loss. There was mild bile duct hyperplasia and vacuolar degeneration.
The Pascual's argyrophil stain revealed numerous brown to black intracytoplasmic pigment granules, but the Fontana-Masson stain was negative. By immunohistochemistry, most neoplastic cells were marginally positive for NSE. For S-100 protein staining, there were faint multifocal groups of positive cells. The staining for the other antigens was negative. Electron microscopic examination revealed numerous densecore membrane-bound intracytoplasmic neurosecretory granules ranging from 70 to 150 nm (Fig. 4) .
Chemodectomas have been observed in numerous species of animals; 1 however, there are only 4 reports for bovines. [5] [6] [7] 9 The location of this tumor is unusual in that the mass originated in the right atrial and ventricular free walls.
The conventional staining techniques and histopathologic evaluation revealed a mass composed of nonargentaffin argyrophilic cells arranged in a pseudolobular to organoid pattern. Neuron-specific enolase (a glycolytic enzyme occurring. in neuroendocrine cells) and S-100 protein (a dimeric calcium-binding protein) are considered good markers for neuroendocrine differentiation. 4, 8 The diffuse positive staining for NSE and multifocal staining for S-100 protein suggest that this mass is a paraganglioma containing both chief and sustentacular cell elements. 4 The ultrastructural finding of intracytoplasmic membrane-bound electron-dense neurosecretory granules further suggests the presence of chief cells.
In the present study, the tumor cells have the histologic and special staining pattern, immunohistochemical staining properties, and ultrastructural features characteristic of neoplasms of the chemodectoma group. The unusual location of this tumor may be due to the widespread distribution of chemoreceptor cells associated with the extra-adrenal tissue of the paraganglionic system. 3 This cow's tumor may have originated from the myocardial components of the intravagal paraganglia or the visceral autonomic paraganglionic cell groups associated with the myocardial vasculature and atria1 septum of the heart. erate numbers of hypersegmented neutrophils, and moderate numbers of erythrocytes. Also seen were occasional clusters and rosettes of very basophilic cells containing large nuclei with prominent nucleoli. The opinion rendered was probable neoplasia, mesothelioma or carcinoma. Cytology of aspirate of the abdominal muscle masses was undiagnostic. 
